Introduction
A supply chain is the sequence of processes involved in the production and distribution of a product, with the participation of organizations and individuals for changing materials into products and delivering to consumers through transport services (Tomohiro, 2011) . Since 1990, manufacturers have had to be confronted with the pressure to solve the environmental issues in their supply chains so as to reduce to a minimum the environmental impacts of a product or service. Green supply chains were created and developed widely in most developing countries and then spread out into the surrounding areas. The 2009 survey results on 13.000 in more than 17 Asian countries by Global Intelligence Alliance Group (GIA-a market consultant) indicate that consumers are willing to spend more on green products. Specially, in Japan, 70% of consumers are willing to accept 5% higher prices; that of Australia is 57% and Singapore 55%. Also, under GIA's survey, the stringent regulations of some countries like Europe, United States of America, on the restriction of hazardous substances promote the development of green supply chains.
Green supply chain plays an important role in the world's economy currently, especially in agriculture. In addition, consumers' health has received much more attention by managing the contents of hazards substances and agricultural by-products. Vietnam is a country in which agriculture makes up a high proportion and its agricultural products for export are expanding to European countries where the product quality requirements are rather stringent. Joining the tendency towards applying green supply chain, Vietnam is attaching special importance to develop green supply chains in agriculture to improve the competitive capacity of its agricultural products in the world market.
According to the Vietnam Ministry of Agriculture and Rural Development, as of November 2016, 50 Vietnam provinces and cities apply the model of safe food supply chain with a total of 144 chains (144 chains were granted certificates). Nevertheless, as assessed by the economic experts, Vietnam's agricultural products have less competitiveness compared to those of other countries in the global market. Also, the links among participants in Vietnam green supply chains are weak due to the numerous factors affecting green supply chain in agriculture.
For the reasons above, we decided to study the subject that focuses on "The factors affecting green supply chains: empirical study of agricultural chains in Vietnam". This research aims to assess the current situation of Vietnam green supply chains in agriculture and the factors affecting Vietnam supply chains. Hence, we suggest some recommendations to firms in agricultural chains and Vietnam State for improving the green supply chains in the coming time.
Theoretical Framework
Green supply chain is the sequence of processes involved in the materials management, production and distribution of a product by applying advanced technology for minimizing environmental damage throughout the process. Also, green supply chain contributes to creating firms' sustainable value based on the balance between economic performance and environmental protection (Dashore & Sohani, 2013) .
In the early period of green supply chain application, there were five main factors for assessing supply chain performance, including: green design, green operations, reverse logistics, waste management, and green manufacturing (Scupola, 2003) . However, the nature of green supply chain has now been changed by some factors. In general, green supply chain involves in the following four factors:
Firstly, green purchasing: Using the raw materials that have little negative impacts on human health and living environment; appreciating energy-saving materials and reusable products.
Secondly, green manufacturing/ materials management: Firms develop a green manufacturing system by using necessary resources, cycling waste, minimizing industrial flue gases. Or firms can manufacture environmentally friendly "green" products, particularly products used in renewable energy systems.
Thirdly, green distribution: This factor involves in building, carrying out modes of transport to carry goods throughout the circulation process, from purchasing to manufacturing, distributing and reusing. Priority is given to selecting the modes of transport that have little impacts on the socio-ecological environment.
Fourthly, reverse logistics: Putting together steps in planning, carrying out and controlling the circulation process of raw materials, semi-finished products and relevant information from points of sale back to the starting point with the aim of recovering of values and taking appropriate measures to handle defective products, reused products… Effective appliance of green supply chains to the economy in general and to corporate activities in particular will yield numerous economic benefits for the participants. Firms will improve their product quality, creating sustainable values as well as reducing the economy's environmental impacts, especially during the period the global economy is being seriously affected by climate change (Sanjay, 2010) .
Green supply chains have widely been applied and brought into play their performance in all sectors, including agriculture. Basically, green supply chains in agriculture involve all the fundamental factors of a green supply chain and the specific features of the agricultural sector (Singh, 2012) . Green supply chains in agriculture are mainly concentrated in safe agricultural product supply chains, starting from manufacturing under standard models to storing, circulating and transferring to the hands of consumers.
In green supply chains in agriculture, there is the participation of individuals, cooperatives, distributors and flows of materials, raw materials, finished products to the hands of end-users. Green supply chains in agriculture are a collection of activities of manufacturing, transferring quality agricultural products to best meet market needs. In each line, each type of product, one or more supply chains can be applied at the same time, depending on the particular characteristics of manufacturing and consumer market. Specifically, in the coffee industry, firms can participate in green supply chains of domestic product consumption (through the system of retail trading, agent distribution, supermarkets, etc.) or set up their own green supply chains to export coffee products to the European markets or other regions. Standing out in relief in the agricultural sector against the general global economy at present are safe agricultural product supply chains which have been being widely established and applied by manufacturers, providers. The aim of developing, expanding agricultural supply chains is establishing a human health safety and environmentally friendly agricultural product supply system. Safe agricultural product green supply chains allow minimizing food unsafety, avoiding overuse of plant protection drugs, prohibited substances, antibiotics in husbandry, aquatic and sea products to meet retailers' requirements and strict agricultural product import regulations of developed countries (Sixiao, 2011) . However, the implementation of green supply chains in agriculture at present is under the impact of numerous factors which reduces the chain competitive capacity and integration.
On the basis of literature review, we establish the following 14 factors that affect green supply chains in agriculture:
Manager commitment creates a unity in the method of managing chain green activities, reduce contradictions in the green supply chain operating process. Restrictions of green supply chain management capacity affect the whole chain success, and the most profound impacts may be the loss of the entire green agricultural product quality improvement performance, the destruction of chain integration (Sunil, 2010) .
H2:
Information technology system has a positive impact on green supply chain's success (IT system). IT applications to green supply chains in agriculture, through the computer system jointly installed with application software, enable participants in the supply chains to exchange easily, to update information on time, to create a more steadfast integration between the chain intermediate steps (Shreejith, 2012) . Hence, information system integration plays a really important role in green supply chains in agriculture.
H3: New technology has a positive impact on green supply chain's success (New technology).
The application of modern science and technology to chain allows improving green supply chain's performance. Especially, in countries where special importance is attached to agricultural development, in order to facilitate good green supply chain activities, the application of advanced technology and engineering should be actively strengthened to improve productive capacity, minimize direct environmental effects, and reduce the use of various kinds of stimulants hazardous to human health (Kamolkittiwong & Phruksaphanrat, 2015) .
H4: Effective organizational culture has a positive impact on green supply chain's success (Organizational culture).
Organizational culture heavily depends on chain managers' human resource management (Kamolkittiwong & Phruksaphanrat, 2015) . If organizational culture is effectively carried out by firms, it contributes to improving work quality and the performance of green supply chains in agriculture as well.
H5: High HR quality has a positive impact on green supply chain's success (HR quality)
. High-quality human resources involve employees with prominent skills and preeminent thinking. This factor determines supply chains' the productivity and competitive capacity.
H6: Effective energy and waste management has a positive impact on green supply chain's success (Energy & waste management)
. This factor has a profound impact on the implementation performance of green supply chains in agriculture, proceeding from the main goal of the chains, i.e. to reduce environmental effects to a minimum, save and use resources efficiently and effectively, as well as reuse or take measures to treat waste in a safe manner. (Market & Competition) . This is the factor encountered by any supply chain, due to the constant shifting of customer requirements and the ability to satisfy of firms (Mudgal et al., 2010) . Green supply chains in agriculture have to overcome market fluctuations so as to subsist stably and sustainably.
H7: Changing and competitive market and competition have a negative impact on green supply chain's success

H8: Political supports for organizations/individuals newly participating in green supply chains have a positive impact on green supply chain's success (Political Supports).
Political supports through policies enable supply chains to be carried out easier and on a larger scale. At the same time, Government supports also make it possible for the economy and the chain participants to promptly achieve success from green supply chains (Kamolkittiwong & Phruksaphanrat, 2015) .
H9:
Participants' knowledgeable and experience have a positive impact on green supply chain's success (Knowledge & Experience). This factor has a significant impact on the HR supply to the entire green supply chains and improves the chain performance and effectiveness throughout the operation process, from purchasing to distributing (Holt, 2009) .
H10: The participation of other participants such as green architects, consultants and developers in supply chains has a positive impact on green supply chain's success (Actors Participation).
That green supply chains in agriculture lack the participation of some other participants will keep the supply chains from making full use of the regional green resources, thus failing to create, use properly and achieve maximal performance (Sixiao, 2011) .
H11: High costs of green supply chains have a negative impact on green supply chain's success (Costs)
. This is an issue that concerns all organizations, individuals when participating in supply chains. Initial investment costs necessary for the participation in green supply chains in agriculture as assessed are rather high, such as costs for green design, green manufacturing, green packing, etc. (Xianbing, 2011) . High costs of chain application affect the decision to participate in supply chains of the relevant parties and restrict the expandability of supply chains in the market.
H12: Suppliers' inflexibility has a negative impact on green supply chain's success (Suppliers).
Suppliers are not ready to participate in the process of applying new technology; this reduces the total chain performance (Tomohiro, 2011) .
H13: Creativity logistics management has a positive impact on green supply chain's success (Logistics Management).
Logistics has a major role in green supply chains in agriculture (Singh, 2012) . Improper and uncreative use of transport services increases costs and exhaust fumes, thus affecting the environment and degrading the supply chain quality.
H14:
Consumer awareness of green supply chains in agriculture and high-quality agricultural products has a positive impact on green supply chain's success (Consumer Awareness). This decreases the role of green supply chains in agriculture in the market and the supply chain expandability (Shreejith, 2012) .
Methodology
The research gathered information from books, newspapers, magazines, domestic and international researches for studying the current situation of green supply chain application in Vietnam's agriculture and the factors affecting supply chain. Around half of the firms in our survey have their rather short operational period (less than 1-3 years). This is the period firms come into operation. The participants in green supply chains in agriculture were mainly private firms, making up 36.03%. In addition, the number of companies limited was considerably large (36.76%). The survey participants were mainly farming, breeding firms (23.53%), and retailing agents (23.53%). The supply jms.ccsenet.org
Journal of Management and Sustainability Vol. 7, No. 2; 2017 chain participants were medium-sized, with the strength of the workforce 100-499, accounting for 40.44% of the firms under survey, and revenue over 10-50 billion dong accounting for 34.56%. These figures indicate that medium-sized firms tend to participate in numerous green supply chains of agricultural products in order to improved product quality and its brand value.
Research Results
The regression results are shown in the table below. The model with dependent variables is the success of green supply chain and 14 independent variables are the factors affecting the success of green supply chains in agriculture. The F test achieved the reliability of 99% further indicates that the regression model is highly validated.
The adjusted R-squared value achieves 0.625, indicates that the independent variables explain 62.50% of the variance of dependent variables. The multicollinearity test result of the model shows that all of VIF values are smaller than 4, thus ensuring that this phenomenon does not exist in the regression model. These results allow confirming that the regression model is highly validated. The independent variable of Manager Commitment has significant and positive impacts on the green supply chain in agriculture (B = 0.412; Sig. = 0.000). This indicates that hypothesis 1 is validated: the higher the manager commitment in the green supply chain, the higher the performance of green supply chains in agriculture is. This result is similar to the finding of Sunil (2010) . Manager commitment in the green supply chain influences the total success, with the greatest impact on improving the green product quality and chain relationship. Currently, in Vietnam, most agricultural green supply chain managers are aware that supply chain management is a new method. Manager commitments, however, are still a few in numbers and do not yield high performance out of the limited knowledge, skills and professionalism of chain managers. Besides, green supply chains in agriculture are characterized by their reciprocal relationships which are expansive and not restricted to any firms. It is the requirement for integration and reciprocation among firms and the participants in other chains that restricts the performance of manager commitments (Minh Long, 2016) .
New Technology has the B coefficient and Sig. value that are respectively 0.316 and 0.000. This result confirms the better science and technology in agricultural supply chains are, the higher supply chain performance is, and vice versa. Our finding supports Kamolkittiwong & Phruksaphanrat (2015) 's the research. The application of modern science and technology contributes to improving product quality, at the same time, reducing environmental impacts to a minimum, restrict hazardous substances and polluted waste affecting human health. According to a World Bank report on agricultural product supply chains (2016), Vietnam's mechanization indicator was 24.4/ 100 points, equivalent to that of Laos, Cambodia and Myanmar but below the Philippines (40 points). This result indicates that the application of new technology to green supply chains in Vietnam's agricultural sector is still limited, in most activities, from manufacturing, purchasing, processing and supplying to customers, rudimentary, obsolete technologies are still in use. It is this that reduces considerably the supply chain performance.
Our regression results also indicate that HR Quality as the independent variable has significant and positive impacts on the performance of green supply chains in agriculture (B = 0.292; Sig. = 0.000). This indicates that hypothesis 5 is accepted: the higher the HR quality is, the higher performance of green supply chains in agriculture is. Yu Lin et al. (2008) provided similar findings. Human resources' technical skills improvement through recruitment and training contributes to supply chains' success. However, a large number of Vietnam firms participating in agricultural chains, the quality of human resources is often weak due to the limitations in the HR recruitment and training. This results in the failure to bring the labor resource potential in the supply chains. By 2016, Vietnam had 13 universities and colleges offering agricultural-forestry training; 60% of vocational intermediates providing agricultural-forestry training. The number of graduates as bachelors, engineers, masters of the agricultural-forestry sector every year cannot meet the very rapidly growing demand in Vietnam. Especially, high-quality human resources cannot meet demand of supply chains. Obviously, human resources in green supply chains in agriculture at present are both insufficient and weak for agricultural production according to VietGap and GlobalGap standards (Truong Khac Tra, 2016).
Knowledge & Experience as the independent variable has the B coefficient and Sig. values of 0.415 and 0.000 respectively. This result indicates that the hypothesis 9 is validated: the better the knowledge and experience of the participants in the supply chain are, the higher the success of agricultural supply chain is. This result consists with Holt (2009) . Specifically, supply chain participants' knowledge and experience have impacts on HR supply to the entire chains and the chain performance throughout the process of operation, from purchasing to distribution. In other words, supply chain participants' knowledge and experience directly improve supply chain quality by improving workers' technical skills with policies on recruitment and training. Presently, the knowledge and experience of participants in green supply chains in Vietnam's agricultural sector are not high. Particularly, firms participating in supply chains-usually single and small-sized firms-offer low prices but lack criteria for controlling food quality, sanitation and safety, thereby often having higher extent of damage. In addition, out of their limited awareness of the hidden costs in some cost-saving activities, firms tend to choose sources of supply and logistics units at low price. This produces damage, contamination to agricultural products during transport process and shortens product lifespan (Nguyen Da Quyen, 2016) .
With the B = 0.229 and Sig. = 0.015, we can confirm that logistics management has significant and positive impacts on the performance of green supply chains in agriculture. So, the hypothesis 13 is validated. Singh (2012) provided similar results in his research. Specifically, creativity in transport and logistics management expedites chain activities. Appropriate transport services reduce costs and flue gases affecting the environment, from that to improve supply chain quality. A research conducted by The World Bank (2016) revealed that logistics management in green supply chains in Vietnam's agricultural sector currently was ineffective. The agricultural transport indicators of the Philippines and Laos were from 10-15 points higher than that of Vietnam. Furthermore, in the supply chain logistics of Vietnam, there are many purchasers, transporters and single and small-sized processing units. Such units often lack equipment, material facilities for operating green supply chains. Additionally, Vietnam falls into the group of countries with international transport activities not yet optimized. Although Vietnam's overall transport indicator has been assessed as being equivalent to that of Cambodia, Vietnam's international transport indicator equals half of Cambodia and the Philippines as well. It is the limitations above that reduce the performance of Vietnam's green supply chains in agriculture.
Consumer Awareness has significant and positive impacts on the performance of green supply chains in agriculture (B = 0.194; Sig. = 0.006) . This shows that hypothesis 14 is also accepted: the higher the consumer awareness of green supply chains in agriculture is, the higher the performance of green supply chains in agriculture is. Our finding supports Shreejith (2012) 's the research result. High consumer awareness contributes to increasing the role of green supply chains in agriculture in the market and the implementation and expansion of supply chains. In fact, however, Vietnam consumers' the awareness of green supply chain and green agricultural products is still limited as they are in a "crisis" of confidence in domestic agricultural products. The cause of this is that Vietnam does not invest in trade promotion activities in the domestic market, attaches insufficient importance to the development of a professional distribution system and brand protection in agriculture. In addition, the official release of the VietGap standard system in 2008 gave an impulse to the program for clean, safe agricultural production in all the three domains of farming, breeding and aquaculture. However, Vietnam does not yet issue general brands in agriculture meeting VietGap standards. It is because of this the agricultural products that have met VietGap standards are being nearly equated, in terms of quality and safety, with those products not produced in accordance with the clean agricultural production process (The National Fishery Products Quality Management Service, 2011).
Policy Implications
From the research findings, we propose some recommendations for improving the green supply chains in Vietnam agriculture as follows:
 For Vietnam firms in green supply chains in agriculture
Firstly, Vietnam firms in green supply chains strengthen their interrelations through chain senior manager commitments or by improving manager capacity, knowledge. Further, the integration between chain participations should be improved by setting up a flexible, well-balanced transport system and proper logistics management to meet supply chain requirements.
Secondly, Vietnam firms should be proactive in planning, mobilizing capital to apply modern science and technology to production and business, towards developing clean products, without hazardous substances, safe for consumer health, and environmentally friendly.
Thirdly, Vietnam firms should improve chain participants' knowledge, experience by making suitable policies, regularly organizing vocational training courses for new workers. From that, firms can improve HR quality, establish close interpersonal relationships when participating in green supply chains in agriculture, and improve chain success.
Fourthly, Vietnam firms should intensify activities of promoting, introducing green supply chains in agriculture on the media, through meetings for exchange between firms and consumers, trade fairs, international conferences to increase the awareness of the role, supply chain performance by customers at home and abroad.
 For Vietnam State
Firstly, Vietnam State should intensify support for firms to renovate technology, receive new technology transfer from abroad to Vietnam, assist small-sized firms in increasing their production and business capacity. Governmental organizations, agencies should carry out programs for exchange, study and apply technology to production, to the system of green supply chains in agriculture between the firms newly participating and the successful firms in some supply chains.
Secondly, Vietnam State and local administrations should design vocational training courses for unskilled workers through training courses on clean agricultural production, technology application; exchange and learn from the experiences of countries with developed systems of green supply chains in agriculture, create models in accordance with international standards such as VietGab.
Thirdly, Vietnam State should take measures to manage, orient the development of green supply chains in agriculture and other fields as well in line with socioeconomic development orientation of the country. The state should create an operating environment for participants in green supply chains by increasing exchanges between supply chains, between firms participating in supply chains, between domestic and foreign firms. At the same time, State agencies should intensify propaganda about the effects of green supply chains in agriculture on the environment and on consumer health so as to increase the people's awareness.
Fourthly, Vietnam State should coordinate with banking systems to support with policies on loans for production, technology renovation of firms participating in green supply chains in agriculture to solve the operating cost problem of green supply chains in agriculture for firms participating in supply chains. From that, the development of green supply chains will lay firm groundwork for economic growth as a whole.
Concluding Remarks
The literature indicates 14 factors affecting green supply chains in agriculture including: (i) manager 
